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Hemodynamic ben fits and prolonged survival with 
long-term captopril therapy in rats with myocardial 
infarction and heart failure 

M. P*™, ph. d „ a. pb™, M .D., Ph.D.. ^ Eugene B^unw^, m .d. 

^Sflf^SlTS t^^f ^^^^ secondary * 

coronary artnryUgsSoSc^r^^ M fCmaJe Wistar rate 3 wcetoiaS 

ventricular «XTSnrfSl«n^ fl ^ 8iw ' iwnLin Jen 

whereas cardiac oatpuc anX^'r^^^^^^"" ™ d "fJ P^phcr^ resistant, 
moderate infarcts 5i S iific^^ss^n^7^^i^^ IOl,c voIumc of Cheated rats with 
»ae "gnifi^dy ^^i 6 ^^^"^^ -* ejection faction 

survival w u siarificandv rmrtnZaZi i , ca P t °P u untd death OT Car a period of up w 1 year 

^ y " ^ ™ Wlfll modcrab ^ ' 



CORONARY ARTERY LIGATION in the r»t pro- 
vide ao animal prepararioa of myocardial inftrctJon 
for the study of toe effects of a discrete loss of myocar- 
dium on global ventricular performance and survival. 
Previous studies have demonstrated that the entire 
specmim of left ventricular dysfunction that is pro- 
duced ui this animal preparation, from minimal im- 
pairment to overt congestive heart failure, is a function 
of myocardial infarct size.'- 3 Recent advances in the 
clwical taerapy * congestive heart failure have been 
directed toward -reducing the load against which the 
unpaired left ventricle must contract. 4 " 8 This study was 
undertaken » determine whether long-term treatment 
with an angiownsln-converting enzyme inhibitor, cap- 
wpnl, and its attendant vasodilaiation would favorably 
alter die relationship between bfarct size and ventricu- 
lar performance and survival. Those data have been 
reported in detail elsewhere . 7 - * 

Methods 

bj loped Supply) were anesthetized with ethsr. intubmcd 

^ u- 50,6 ""^"y we during me first 48 hr aft., 
ligation, w.th dug procedure, 3 tocr. a flme^ wh^ 

Bo^T *° ^""^ »f Mecjcine, BOfittan; and Woe*** Ifo^ 



Research. Dr.Tp^faX^^^^™'^^" 6 ^ 

ofMS/I^^Tr,^ '^V 1 ' Ph.D.- Dmmt 
Vol. 75(suppl I), January 1987 



IKcronc myacarfiwi, ha* been completely replaced by Scar Os- 
W ™ *C rat ' survivor, w^rc randomly^ cir^^^r 
j^aptopnl (2 efltaa of drinloing water) and fed rat chaw ad 

Hemodynamic srodtei. Fourteen waeto after the initiation 
^therapy hernodynarnic studies were performed by embed* 
in ^previously.*. ««• " Ahertaduceen^a^St 
. «h* wehea was canouiated and ventilation and 
Z^IT*" 1 raailuai ^ ^ a >™r^ r conn,*** In ssria, *> 
wl^n^ ST BUa ' T 1 * «W« anwy and Jugular win 
^L^i,^ Cond * UouB ^urcmcrW systemic arteri- 
al ana right atrial pressures, respectively, and beanra^Tte 
arterial catheter was advanced briefly into the left veatrtcfe for 
nammwtm of systolic aed end-diwtoUe preasuresind 
nnimpDsidvectP/dt, then widnfaewn. Amii»rnat*o^tomv 
waaperfcrmcd, and an electroniagiiedc He» probe (2.5 mm id, 
S«A«m) woa ptaeed around the ascetiding ac^ (or eenSmoua 
njeasererneni of mean (cardiac output leas eonivuy flowi and 

Wood flew) wood flows A catheter was positioned in the left 

pe T" h>fll35ona - Cardw ana stroke vohtme 
TOC ^BOttent of Cardiac ourput and heart rate) outputs and total 

S^^^J**. r^ 111 of ^ oin^ence between 
mean ffltalfll and nght amal praaauros and cardiac output) were 
»«. for rje^ weight Baseline val^e of pres^te^ 
rote and ^ variables were determined every 2 min tt 
rable JO ram period, then avcra^d. 

Ilii > a ~fi?S a raumc loaOiii£, a rapid infiicicn f40 
nd^m« of Tyrede'a Motion was tteflvered jpr « see" at 
tafi [Which tune cardiae ourpwincrcaacrf ttieri^as sustained 
aa maxjn^l Icvei despite continued increases in right atrial 

nne levels, ate ansnal eathetar was advanced into die left ven- 

(he en*diastDUc pressure at which ma*iind ocei^d 

Tfie heart was arrested With potassium ehlendeW a deublc- 
tames eatheter, inserted Into the aorta and advanced into the left) 
v^cle^aa secured Oy a ligature around the urioveetriculo* 
3 roovo - The nehe veprdcle was Incised to relieve aay possible 
coj^aswoft on die left ventricle. Twq prcSsutB-valiireelw^ 
u^Bgeeerutsd wnhw 10 min of cardlao arrest try.rJte reeordingi 

left ventricle wa. than feed « dtat rotunjc whkti corresponded' 
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tJjSfH ? B 2? ? C ^ Ssure " vo1 "™ corre and immersed in 

l^^V 1 ^ ,cft rieht 

Volume loading in vivo w £ related raTvoUto*^£J^JT^ 

302 ^S^"™ 1 "- Ifeatioi) procedure d» 

"li survivors were Bocsihetiza^ urfrk k_T ^,!~^ ™* 

bualwico according co three arbitrary elacfrncfl^^^^usZ 

^f?^^ 1 ^ J=dB I or aVL: group n V^t S 

! mV) „ e ltflw tad, i OT aVL> ^ainaia^ „ 
PWjrdifll R wave ov^ 10 mV; ^ ^T UD f^J^i 
abnormal umb lead O »n»g HrT j „ ' , r*° up /Ia<1 "o* 
that was lZ v wW. ^ , 4 SUD ' of W^coKUal R waves 

mateS ^ OU8 ^ ,J) ^ P 0 '**^™ e«s« *ai were 

were allowed food and the ^i^^^^ r^ 0 "^^ aod 

u*»m^vfts recorded, mc carcass weighed and a *n« nncr^T 
«^iAcao m jxanwlin. TTlfi Surv vote at 1 year after infwZ 
»JLTT Wltf > intravenous KQ. 

trimmod from m^erm^L £f srcat vessels were 

toi? l*^S e ' es L* 6 , n «» w ^wwiafler free wan w 
-^SaSnei t£ ,™ d to * were 

endocardial a^SdS £222?' 1116 P 2npcma «» of the 
was caJcola^as fcTS Jf^^ compdsed fibrous " 

fl«e expressed as flteaveraHe of l^lZ^ZZ?' ^ 
MSD 



XABJUB 1 

bifarxt size diarnration In < 



optoprfl-trtBted and untreated rats 









Infarccad 






infarct 


Small 
















n 

tefiarer site (%) 
5D 
CopzopriJ 




St 
17.3 
a 5.4 


20 
38.3 
±3.9 


10 

49.3 


a 

SO 


14 


18.0 
= i.4 


10 

38.3 
= 3.0 


11 
= 4.4 



KesnJts are cxpnsBwd v raaaii a 1 3d. 

^?^lf^"^ y of variance determined that chore 

^!^ nfi ^r. comiWlB ^ S~"P inrarcis to its reside. 

Planned oompariBon..'? DiO^cncc, between ™ ™ 
by unpaired Saideni'S I test. wwaroinsa 

Jli^Z&f"??' L ? 8 " ral0C 8080 wm inducted to deaDjBme 
wtetW^n&ret^jdcere! 1 year survival » Ae wn^X 

separaffily for each of the ttfree infarct size erauSs Sta» «^T 
mvolviog EffiMer that one-third of the Iuna volume or TdifflSc 

Resulis 

HemadynaiDfe studies 

iWy ventricular weights (tabU 2 ). In die untreated 
««5. .the body weights, of the at nail and moaerfot in- 
faictgroBps vvcje tower (p. < .0?; than tfaore of the 
nomnfaictal group, whereas in Che capnjprU-treatal 
rate there were np diferences In tody .weight among 
ttc groups. Por comparably sized infarcts, however, 
tnere were no difibrences in body height between die 
rawatad and cBptapdLtrBst^Tats. Although the ratio 
of left ventricular wdgln to body weight renuuned 

ed and captoprfl-trealEdiHis, this ratio was significant- 
ly lower In treated rats when compared wilh unnoted 
ratt wnh. comparably sized Infarcts (except for ^ 
snwll infarct group), contraat, there was a progres- 
MV f ™ *° «fo of right ventdeiuar weight to body 
weignt In the untreated rets such, that ore ratios for the 
moderate and large infarct groups were greater (p < 
.05 and p < .005, respectively) than that for their 
respective neminfarcted groups; tbie progressive in- 
crease In right ventricular wcighc in relation to infarct 

' ' 7 ' h " ••amdnuicnot< 
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TABLE 2 

Body -«l reticular wefgn* of capcopHUtreitad and yntr^nted 
nrto myocardial infarction 



Uncreated 



Capcopnl 

Untreaaai 
c v/w (m^g) 



No 




uuaTCCEd 




infarct 




Modmtc 




337 ±9 
33A±6 


299 ^ 10 
327±15 


306=9 
319=8 


313 = 10 
317 = 8 


201 ±9 
I94±U 


199x9 
193=3 


225x15 
210 ± a 




740 = 23 
074=28 


699=32 
729 ±50 


702*25 
647 ±33 


699 ±16 



0.60=*= 0.02 
0.58==: 0.03 

3.20 & 0.05 
2.02x0.00* 



0.67=0.03 
0.60=0,07 

2.33=0,06 
2.23=0.11 



0.73=0.04 
0.58=0.04 

2.30=0.06 
2.03x0,10 



0.99 ±0.08 
0.70 ±0.07* 

2.23=0.07 
1.98 ±0.08* 



Results arc expressed as mno ± SEM. 

Bw =, ^ wfiigtt; RV » nght -cmricular weififc; LV = Icft 
ventricular wcrgfa, 

*p < .05, aapfopnJtrcAccd *s untreated comro!. 

stee wag not observed in the caproprlUtreated rats, A 
comparison between therapies revealed thai the rafio of 
nght ventneujar weight to body weight of the capto- 
pnl-treated racjwfcb large infarcts was significantly 

Pr^^u^y Pressor and n» U, c ^hIh^ ^ u^a^d ra t, «m ^ on 

InxsraQcd 



CAPTOPRff. Of Sip AND HEAEX PAIL6JKB 

tess than that of the untreated rats with large infarcts. 

Pnthoracatamy pressures (table 3). Dj both the untreated 
and captopril-taeated rats, left ventricular systolic and 
mean arterial pressures decreased with Increasing; in- 
farct size no the extent that pressures in the moderate 
and large Infarct groups on both regimens were lower 
(p < .025) than arose of their respective noninfarcted 
controls. When untreated and created rars with compa- 
rable infarct sizes were evaluated, the blood pressures 
of rats receiving captopril were lower than those of the 
untested rats (except in the group wjeh small infarcts) . 
Left vemricular end-diastolic pressure increased with 
infarct size in the uncreated rats, being significantly 
elevated in the groups with moderate (p < .025) and 
(p < .005) infarcts compared with the nooinfaret- 
ed group. In contrast, in captopril-trcated rats, an in- 
crease in filling pressure was apparent only in the 
group with targe (p < .005) infarcts. Also, the rate 
wim large infarcts receiving therapy had significantly 
tourer filling pressures than those with large infarcts 
that were untreated (p < .05). Although right atrial 
pressure did not change with increasing infarct size in 
rate receiving captopril. right atrial pressure was sig- 
nificantly higher in untreated rats wjth large ififarcrs 
compared with untreated rats without infarcts (p < 
.005). Although right ventricular pressures were not 
consistency obtained, a sufficient number of measure- 



LVSP (mm ffg) 
Capropitl 

LVEDP Cram H# 

Untreated 

Capsoprif 
+ dP/dt (mm H s < 

UnuearrH 

Captopnl 
MAP (mm Kg) 

Untreated 

Copogprfl 
RAP (mm Hfi) 

CapwpiU 
HR (beacs/raia) 



No infarct 



Small 



Moderate 



4,8=0 0 
4.8x0.4 

15.867 q; 825 
i4.l37±S3S 

125±3 
107«4B 

-0.4±0.2 
-0.1*0.+ 

37?xlJ 
38d±l2 



1 39 3 a 
130=10 

4-6=0.6 
4.9 :c0.7 

17,272±700 
14^43x2,404 

I21±3 
112=12 

-0.4=0.2 
-0.7 = 0.6 

439 ±17 
396;= 16 



Result* arc expressed o& mean ± SEM. — 
= L n3 J ventricular ty^Uc p^earc: EDP « end-dfasaXJe pretto*: +dP/dr 
-mean anenaJ pn**™; rap - right ^ hk - ™. 

Vol. 75(«uppl |), Janumy 1987 



l2fi-=2 
104A5C 

10.0X1.9 
6.6 s 1.7 

9-980*552 
9,935 ±894 

J14 = 2 
33±6C 

-0.2*0 3 
-0.3 rfc 0.3 

402*14 
361=8 



122x1 
103 x3 c 

27.1x2.0 
!4 4±3.5* 

8,442 ±530 
S.SP7±P32 

110=2 
88x2 c 

1.0X0.8 
0.8=0.7 

40* = 13 
382=9 



— maximum rare of rise or pressure: MAP 
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PFBFFER ei al. 



meats were made „ the groups with moderate and 
large inftrcrs to warrant comparison. No significant 
fflfflT enc e e m "S 1 " utricular systolic (31 ± 3 vs 32 
± 4mmHg) or diastolic (3.3 ± 0.9 VB 2.6 ± 0.8 mm 
HS pressures were observed between untreated ( n = 

ate infarcts. On the other hand, in the group with large 
infarcra right ventricular systolic pressure wcrc ^ 
van* (p < .02) in untreated rate (55 =: 6 mm Hg, n = 
^ compared wift capiopril-treated rats (33 ± 4 nun 
US. n - 5), although the end-cbWoJic pressures were 
not elevated (6,8 x 3.2 vs 3.8 ± J . 1 mm Hg, tespec- 
nveiy). Peak positive dP/dt decreased with SncreaW 
inferct size in both untreated and treated rate, attaining 
^.OTflCant difference in the groups wirh moderate 

< .01) and large (p < .005) Infarcts. There were no 
differences in peak positive dP/dt between the capto- 

S;^S?l an l Untrea f d ratS ""^^ infarct 
*zes. The heart rate of rats with and without captopril 
not altered by infarction (except for an increased 

< -01] in untreated rats with small infarcts) and there 
were no differences in heart rata between the untreated 
and treated rats for any infarct size. 

Bowline hcntpdynanics (tabu, a). The reduction in mean 

Table 4 



arterial pressure observed in closed-chest, captopril- 
treated ratj compared with untreated rate with compa- 
rable infarct sizes was also observed after thoracou 
omy. Both cardiac and stroke volume indexes 
decreased with increasing infarct size in unrreated and 
n«ated rats: the cardiac index of the groups with mod- 
erate and large infarcts was lower (p < .025) than that 
of their respective noninfarded groups. At comparable 
infarct sizes, mere were no differences in cardiac index 
or stroke volume index between the untreated and 
tneated rat* Total peripheral resistance bdex was un- 
changed by infarction as both mean arterial pressure 
end cardiac index fell to the same extent with increas- 
ing infarct size. However, vascular resistance was de- 
«BMcd in captopril-treated rats compared with un- 
treated rats matched for infarct size, since me mean 
artenal pressure of me treated rats was always lower ' 
and the cardiac index was not different from that of the 
untested rats. Two ejection phase indexes of contrac- ' 
tuny , peak flow vejochy and maximum acceleration of 
asccndiDB aortic blood flow, declined with increasing ' 
infarct me to significant levels in me groups wit b 
moderate and large infarctc among both" untreated and 
"Irtopril-treated rats. There were nof differences in 
these indexes of COJirracujiry between" untreated and 
oeated rats for any infarct size. 
Etetian phase, volumes (figure 1), When maximal left 



No 



J/ifaxctcd 



Small 



MAP XfBJtt Hg) 



Largo 



253=13 
272± IS 

0.^7*0^04 
0.73 £ 0.Q3 

0,45:20,02 
0-34 x 0,02° 



J 15 ±4 

9d±7* 
250 at 2/ 



P9=3 
75* 4 e 




0,«3=O.OI5 0,533:0,03 
0.0020,04 0jfi3-t0.0$ 



6.1 ft 0.2 
6-2=0.2 

15-7 A 0.3 
16.1X0.3 



Sj*0.2 
6.2*0.5 

J3.7±J.9 



4,920.2 
4-4x0.4 

JI.fl^O.5 



/00Z4 
7* =3* 

2001:17 
192 ±17 

0.55 it 0.05 
0,$4±Q,O6 

0,5* :r 0,07 
0.44zp r Q3 

3,9±0.3 
- 3.6=0.3 

10-3*1,1 
9- 1 ±0.9 



Rosul£5 are expressed v ma^ * s£m< 
MAP mean ^norioJ pr*^, a = canUte ffito- SI = ardkB 

^TLT^TJ* a ° WC blood ^ Cbh*^ wite), 
M32 



EJECTION VOLUMES 




ngo cap 

ncURE 1. Thc.cjea^ &Hcaon vofemts of <HoO> 

^««nc Mtt CEDVI); tize bppgr porriew, peak 

O^D. sad the /^portion, cpd^coiB vo«me iadn CESVI) E «=- 
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ventricular pumping ability was assessed during vol- 
ume loading, the tendency for maximal stroke volume 
index to decline with increasing infarct size in the 
captopril-treaced rats was similar to thai in the untreat- 
ed «ts; decreases fp < .003) were observed in the 
groups with moderate and large infarcts compared with 
die respective noninfarctcd groups. The end-diastolic 
volume indexes from which these forward outputs 
wore ejected increased with increasing infarct size; 
however, this increase tended to be less marked in die 
eaptopril-treatcd rats so char ihe end-diastolic and end- 
systolic volume indexes of the mated rate wi ro moder- 
ate infarcts was significantly lower (p < .05) than mat 
of untreated rats with comparably sized infarcts. The 
ejection fraction index decreased with increasing in- 
farct size, becoming ieee (p < .005) than thai of the 
respective noninfarctcd group in the untreated rate with 
small, moderate, and large infarcts and in the capto- 
pnJ-treatcd rats with only moderate and large infarcts 
The tendency for the treated rats to eject forward out- 
puts similar to, from filling volumes less than, those of 
umreaied rats resulted in a trend to nicher ejection 
auction indexes for captopril-treated ram compared 



NON-INfftRr-rPn 



CAPTOITOLm MT AND HEART. KAOJJEE 

w«h uncreated rats; this difference was significant for 
rats with moderate infarcts (p < .02). 

Survival studies. These results have been censored for 
high-grade thoracic infections that were likely to ac- 
count for death. The 1 year mortality for the untreated 
rats was increased (p < .0001) as a fuiierion of infarct 
size. The median survival for the noninfarctcd ranj and 
rats with small infarctions was greater man the 365 day 
observation period and therefore was undefined. Rats 
with moderate and large infarcts demonstrated reduced 
median survival durations of 228 and 184 days, re- 
spectively. 

In the noninfarctcd rats receiving capnoprtt, survival 
was similar to that of the nqninfarctEd, untreated rare 
(figure 2, A). On the other hand, all caprapril-treated 
ratswrth infarctions had a reduced 1 year mortality rate 
(p - .01) compared wim untreated, infarcrcdrais. The 
median survive! (all causes) for all of the untreated, 
tofarewsd tats was 197 days, whereas that for flic capto- 
pril-tnsated, infarcted rats was ZtfO days. When surviv- 
al was compared between therapies for each of the 
infarct size groups, it w M improved in captoprittreat- 
ed rats, although the difference was not always statisti- 




SMALI INFARCTS 



-CAP 



122 133 243 Z04" 
DAYS POST- MI 

MODERATE INFARCTS 



'22 183 243 
DAYS POST- Ml 



. i 

304 



365 



LARGE INFARCTS 




(2H 163 243 
DAYS POST- MI 



122 I S3 Z43 3 CM 
0AY5 POST-MI 



36(5 



______ umi a ruai 



fcan 303 days tor to ui^^ZSa^ £2^ fa "™ *■ day* .„„ 

.as (1 ^C 8) rSX:iZS? — «^*— <P| 

Vol. 7S(tuppJ T). Jamuty 1987 
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cally signlftcam. There w M no difference (p = 23} 
between therapies in overall 1 year mortality for ra« 
wr* smaJI toftrcts (figure 2, 5). In contrast, treat*, 
«to wjjmoderate infarcts had a marked improvement 
CP = .02) in 1 year survival compared with untreated 
rats (figure 2, Q; the median survival of treated rats 

T^.f^JO 1 ** 3 1 5 ^ ^ith 228 days for 

^untreated rats. In rat, witb large infarcts receiving 
oaptopnl, a long-term beneficial effect on survival was 
not sustawed (p - .24) (figure 2, D); d,e median 

ra^TS &y? aiBd ™* ^ ^ SDad ^ 
Discussion 

. Capto P riI - an orally effective inhibitor of angjoten- 
sin-converting enzyme, has been shown to increase 
cardiac output and to reduce both pulmonary arterial 
wedge pressure and peripheral vascular resistance in 
ui^J^r* W '* «— congestive hcart M . 
we. For the most pan, these clinical studies have 
been confined to patients with advaneed congestive 
heart fcuure followed for relatively short period* of 

~L T i9 ' however ' * of informatton con- 

cerning the protracted effects of captoprij therapy » 
less severe forms of heart failure. 

In this study, the iong^erm hemodynamic and sur- 
vival benefits of captoprij were evaluated in rats with 
myocardial infarction presenting with a wide range- of 
I«ft ventncular dysfbneoon. As shown in our previous 
studies, ventricular performance in the healed phase of 

iTw r7^ CntaI . my ?^ rdlaI lection was closely re- 
laffid to infarct size. « Four months after coronary ar- 
tary hgaoon, rate with small infarcts bad 
f a ^ 0 °! m h * seli '» voluae-stressed beoody. . 

m^rton ev^ rat* with, moderate-,^ mfo^ ^ a • 
reduced baaelMxc cardiac index and an elevated left 

"felted I controls a* well as * reduction in volumc- 
^^h^odvnamic*. «de X „ of global ventricular • 

velocity, and maaanun acceleration of aortic blood • ' 
f™lf° ^depressed in rats with moderate in- 
fertj . In rats with large infarcts there was-a rnarfced 
bnpaument m baseline and voJumeWsed faemody- 

3 w^^af*?™ admiaifl,rad00 of captopril, initiated 
f " _ arcsy ligation end continued 

for 3 months, resulted in a reduction in left v 6DtrjcuIflr 

,^^' 8tCin f c / neriaJ Pressures and vascular resistance 
in both nonmfarcted and bfarcied rats. Jn noninfarcted 
M54 



rate and rata with small infarcts and normal ventricular 
performance, long-term captopril therapy did not alter 
ventricular pumping ability or contractiJe indexes In- 
deed, even in rats with moderate and large infarcts 
with depressed contractile indexes, captopril did not 
further alter these assessments of the Inotropic state 
(peak positive dP/dt, peak aortic now velocity, and 
acceleration). Despite this apparent lack of inotropic 
effect of captopril. maned rats with moderate and large 
infarcts maintained forward output from a reduced op- 
erating diastolic pressure and volume compared with 
uncreated rats with comparably sized infarcts The pre- 
vention by captopril of the increase in rig* ventricular 
weight to body weight ratios observed in the untreated 
rats with moderate and Urge infarcts suggests that the 
reduced left ventricular filling pressure of the treated 
rats was sustained. The observation that left ventricu- 
lar dysfunction " one of the most common causes of 
Pulmonary hypertension, and thereby right ventricular 
hypertrophy, was made in the early studies of cardiac 
cametenaation in man. 20 In our previous studies, right 
ventricular hypertrophy was consistently present 3 
weeks after infarction in rats with large infarcts and 
elevated left ventricular end-diastol& pressures M 
Tnese rats with large infarcts had elevations ; D right 
vcntncular systolic pressure that were proportional to 
trie increases m left ventricular filling pressure. In the 
present study, captopril therapy* was not initiated until 
3 weeks after infarction and thus the absence of right 
ventncular hypertrophy in capwpril-rreated rats with 
large infarcts probably represents a true regression of 
nght Yenolcular hypertrophy. Indeed, the long-term 
reauctton of left ventricular filing pressure (and subse- 
quently right ventricular systolic pressure) by captoprij : 
without a concomitant reduction in cardiac output may I 
parent the development of * e chronic pressure over- 
load and failure of th B right ventricle ^ ^ occar m ; 
Severe left ventricular dysfunction. j 
The improvement in ventricular pei&rmance and ! 
attenuation of J eft ventricular dilatation produced by 
. long-term captopril therapy was associated with an I 
"Wvemcnt in survival rate. Wh(m,ther«py was insti- 
tuted after the histologic resolution of the myocardial 
"arctxon, the in/arcted animals receiving cartopril i 
had a prolonged 1 year survival rate compared with I 
then- untreated counterparts. The prolongation of sur- ' 
Vival pogtmfarction by an. agent that improves ventric- 
ular performance and attenuates the deleterious remod- 
eling of the left ventricle emphasises the e/cs 
couphng between ventricular performance and surviv- 
al. Of interest, in the rats with large infarcts and severe 
ventricular dysfunction, captopril failed to .attenuate 
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ventricular dilatation significantly and was n t associ- 
ated with the prolongation of survival. On die other 
band, the captopril-treaifid rats with moderate infarcts 
demonstrated the most striking improvement in hemo- 
dynamic profile and the greatest attenuation of ventric- 
ular dilatation; this group also exhibited the greatest 
prolongation of survival. 

In the current management of patients with conges- 
tive heart failure, vasodilator therapy generally is re- 
served for those patients with advanced cardiac dys- 
fumrion in whom signs and symptoms of heart failure 
persist despite a4ministration of cardiac glycosides 
and diuicqcs. This study in rats with myocardial in- 
farction suggests that the salutary effects of long-ienn 
captopril therapy may be even more pronounced when 
initiated early in more moderate forms of bean failure. 
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